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INTRODUCTION
The U.S. Federal Aviation Administration (FAA) has no mission more important than assuring the safety of the more than one million passengers who fly on air carriers every day in the United States. As part of this mission, the FAA has long been active in assuring safe evacuation of transport airplanes in emergencies. To support this effort the FAA has published Advisory Circular (AC) 121-24B (US DOT, 1999) , regarding passenger safety information briefings and briefing cards. The AC states that an alert, knowledgeable person has a much better chance of surviving a life-threatening situation that occurs during passenger-carrying operations in civil aviation. Further, the FAA Strategic Plan (2001) set goals to be proactive regarding passenger education. Included is the sharing of safety information with passengers to reduce fatal accidents and increase the probability that passengers and crew will survive. Identification and development of improved methods, procedures, and technologies to increase survival in aircraft accidents are key.
In a recent safety study by the National Transportation Safety Board (2000) investigating 46 accidents that occurred between September 1997 and June 1999, there were 2,651 passengers involved in emergency aircraft evacuations. The evacuations were ordered by the crew or initiated by passengers perceiving a threat; these evacuations occurred every 11 days, on average. Detailed analyses were conducted on a subset of the 46 emergency evacuations; these involved fire, suspicion of fire, or inflatable escape slide usage. Questionnaires regarding the preflight safety briefing, emergency exits, carry-on baggage, evacuation slides, passenger behavior, use of seat belts, communication, injury, post-evacuation events, and personal information were sent to the accident survivors. The goal of the study was to identify critical factors that influence evacuations and effect improvements that would promote successful evacuations in the future.
The report provided insight into specific factors, such as crewmember training and passenger behavior, which affected the outcome of the emergency evacuations and influenced safety. The questionnaire responses indicated that passengers had difficulties in many areas. Most passengers, including those seated in exit rows, did not read the safety briefing cards provided to assist them in understanding the tasks they needed to perform in an emergency. This resulted in slower egress times and unnecessary injuries.
Such a lack of attention to the onboard safety information apparently occurs because of a misconception among airline passengers that there is little hope of survival in accidents, as suggested by studies conducted by Daniel Johnson (1984) and Parkinson and Muir (1995) , which investigated passenger perceptions about transport airplane safety. Both studies concluded that passengers believed about 75% of transport airplane accidents are fatal, i.e., without hope for survival. This misperception is not only unfortunate, but dangerous, because statistics show that while passengers with an understanding of what to do in an accident will survive in most cases, passengers without the hope for survival find little need to prepare (Johnson, 1984) . This failure to prepare can lead to fatalities.
An example of this situation is the Air Canada Flight 797 (Douglas DC-9-32) accident at the Cincinnati Airport on June 2, 1983, in which 18 passengers and five crewmembers escaped the airplane after an in-flight fire started in the aft lavatory. Regrettably, 23 passengers were unable to get out of the plane and died in the fire; the NTSB report (1986) of the accident indicated that passengers probably lacked an understanding of what to do. Many of the survivors stated they had to travel aftward in the plane to reach the overwing emergency exits and only found the exits in the thick smoke because they had identified the number of seat rows between their seats and the overwing exits when they boarded the airplane. The NTSB concluded that the single most important factor for those surviving the accident was likely the extent to which they took personal responsibility for their own safety; i.e., they had pre-planned their escape, allowing them to react quickly to the emergency.
The NTSB safety study (2000) also examined passenger performance in exit rows, as passengers seated there were forced to operate the overwing exits in several of the emergency evacuations. These passengers were generally not ready to act quickly in an emergency, because unlike the airplane crew, they had not been individually informed about the proper procedures nor had they received formal training on the necessary tasks. Three main problems were identified. The first was failing to attend to the safety information provided, the second was not knowing to assess conditions outside the exit before opening it, and the third was having difficulty making the decision to open the exit. Many of the passengers who opened the overwing exits also struggled to maneuver the Type-III exit hatch and throw it clear of the opening. Difficulty in opening the exits caused additional delays for other passengers waiting to use them.
The most frequent impediment to rapid emergency evacuation was passengers who carried baggage while trying to evacuate the airplanes. Of the 457 passengers who replied to the questionnaire, only 25 individuals reported having had no bags with them inside the airplane, while nearly 50% (208) of the remaining passengers reported that they attempted to carry a bag outside during the emergency evacuation. This tendency for passengers to retrieve and carry baggage reflects a serious lack of knowledge about the short time available for escape in aircraft accidents and the impediment to successful evacuations that carry-on baggage represents.
Competitive passenger behavior was also an unexpected obstacle described by accident survivors. Many passengers reported seeing competitive behaviors that included pushing, climbing over seats, and aggressive disputes among passengers. Overall, 12.1% of the responding passengers reported they climbed over seats to get out of the airplane and another 20.4% reported that they observed someone climbing over seats. There were also 29% who reported having seen passengers being pushed, 18.7% indicated they had actually been pushed, and 5.6% indicated they personally pushed another passenger. Although climbing over seats and pushing may sometimes prove to be necessary actions for emergency egress, conflicts typically produced by these actions consume valuable time, demonstrating that uneducated passengers are likely to behave negatively when anxiety and heightened emotion are in control.
Precautionary emergency evacuations (PEEvacs) are another category of transport airplane evacuation ordered by the crew, or initiated by passengers, because of a perceived threat (e.g., fire), although the threat never actually develops. An investigation of PEEvacs conducted for the Civil Aerospace Medical Institute (CAMI) by Michael Hynes (1999) found that during a nine-year period from January 1, 1988, through December 31, 1996, there were more than 500 such incidents, occurring about once a week, on average. The 500 PEEvacs involved approximately 6,000 passengers, at a direct monetary cost of more than $11 million annually to the airlines (Hynes, 2000) , which resulted in large part from passenger injuries. Hynes concluded that one of the ways to prevent passenger injuries associated with PEEVacs is to improve passenger safety information and instruction. This conclusion reaffirms the findings of the NTSB Safety Study (2000) regarding the need for better passenger education.
The foregoing discussion is a mere snapshot of the concerns related to the lack of attention passengers give to safety information on transport airplanes, the resulting lack of safety knowledge passengers possess as a result, and the negative behavioral effects these inadequacies produce. Apparently, the FAA goal of having proactive safety information-sharing with passengers is not being met by the airline safety-information briefing programs in place, and the question remains as to whether there is an alternative information base available to support this goal.
METHODS
The current study was conducted to answer that question, i.e., to identify the aircraft safety and accident survival information currently available to the flying public. The resources reviewed for this study included all materials supplied to passengers by the 15 largest airlines and 25 smaller airlines flying in US airspace. Additional information and material were found using an exhaustive search of Internet Web sites, books, periodicals, and journal articles of government agencies, aviation training programs, educational and academic sources, aircraft manufacturers, consultants, US military, corporations, and non-profit companies (see Appendix for details).
An array of important factors was explored:
• Up-to-date information regarding travel preparation 
RESULTS
The search of aviation-and travel-related materials revealed there is relatively little in the way of aircraftspecific safety and accident survival information readily available to the flying public. Indeed, most information is related to travel preparation, recent security concerns, and/or limited interpretations of safety topics. Not a single existing source of information can be considered comprehensive, especially given the current aviation safety and security environment.
Importantly, this information is also universally difficult to obtain. For example, the FAA Internet Web site is one of only three Web sites found to contain advanced passenger safety information. Although recently updated, however, the subject matter remains incomplete and sometimes vague regarding passenger safety in emergencies; i.e., in need of interpretation. The other government Web site that has significant passenger safety information is that of Transport Canada, whereas Qantas Airlines provides the only commercial Web site that gives passengers advanced safety information. The single resource that would be considered the most comprehensive, if somewhat dated, is the (out of print) book, Just in Case, by Dan Johnson (1984) . Table 1 displays the information obtained with ratings for completeness and relative availability.
DISCUSSION
Accident reports indicate that passengers are generally uninformed about airplane accidents, emergency evacuation, and accident-survival issues. For example, passengers lack knowledge about performing emergency tasks, are unaware that they should leave their carry-on Appendix A contains a complete list of all information sources surveyed.
baggage behind during an emergency aircraft evacuation, and have little idea about what to expect during and after emergency evacuations. These shortcomings result from the general lack of safety information readily available to the public, suggesting that minimal importance has been placed on making passengers part of the safety equation. Thus, passengers are often unaware of the factors they need to know to enhance their survival in emergencies. A consequence of this approach to passenger safety is that most passengers believe that survival in an airplane accident is highly unlikely, although the reverse situation is, in fact, true. Importantly, it has been recognized that if passengers believe they can influence their own survival, they will be more willing to attend to safety information. Such safety information may differ from airplane to airplane, which is the reason that exit locations, floor path marking systems, and oxygen equipment are all discussed in the pre-flight oral safety briefing and displayed on the seat-back safety information cards aboard airplanes.
The existence of such differences is only one factor that passengers need to be made more aware of, in order to heighten their attention to all safety information. Parkinson and Muir (1995) showed that increased awareness generated via safety training raised passenger awareness of other important safety issues and increased passenger motivation to pay attention to the safety information available. This led to increased behavioral effectiveness in an emergency. These effects were greatest for those passengers who experienced direct practice with safetyrelated tasks, although the authors also found that mental practice, alone, improved performance. Additional gains could be expected through increased compliance with safety regulations and greater personal responsibility for accident survival.
Much of the safety information that needs to be presented is already known and only needs to be compiled or applied to the commercial aviation environment, although some additional aviation-specific safety information ought to be developed. Therefore, creative and effective methods should be employed to enhance and convey safety information for passengers, in order to achieve the FAA goal of assuring that air travelers have the information necessary for effective survival in any emergency. Provision of such information, because of its large scope, will likely require a significant passenger education program beyond that currently employed for airline passengers; that is, onboard safety briefings and passenger safety information cards need to become the last link in the chain of safety information provided for the flying public.
RECOMMENDATIONS
The following strategies for educating air travelers will support the FAA goals of being proactive regarding passenger education: 1. Develop a comprehensive aircraft safety education curriculum. Toward this end: a. Conduct surveys of known travel safety information outside aviation to identify the extent to which additional safety information is available and/or needs to be developed. b. Conduct surveys to obtain information from the general public as to exactly what they know regarding safety in all emergencies, but especially aircraft accidents. The surveys should be constructed to identify insufficiencies in current materials to inform about future directions for development of safety information and educational materials. A Web site linked to commercial airline travel Web sites (e.g., Orbitz, Expedia) could be used to obtain broadbased participation. c. Develop and implement state-of-the-art methods for educating air travelers, using creative technologies such as interactive CD-ROMs that could be passed out at airports, air shows, and public events. Airline magazines could be used to assist in the distribution effort and provide self-tests regarding facts about safety, security, and emergency readiness. d. Set up portable training devices (e.g., interactive kiosks and airplane-exit simulators) at airports and other public venues to allow individuals to gain better information and get hands-on experience. 2. Develop and teach proactive safety procedures in public schools as part of a first aid and lifesaving skills training curriculum. 3. Provide travel safety information on the public broadcast channels. 4. In the interim, the Passenger section of the FAA Internet Web site should be enhanced and a plan created to inform the general public of its existence, in order to address current deficiencies in airplane passenger safety education. Topics should include: 
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